131I Rose Bengal was one of the first substances to be used for liver scanning. It is taken up by the hepatocytes and excreted into the bile. The rate of uptake by the liver, clearance from the blood and entry into the intestine are parameters which can be measured and have been used to differentiate cirrhosis from hepatitis and intra-hepatic from extra-hepatic cholestasis (Lum et al., 1959; Garcia et al., 1959) . However, when Rose Bengal is used to produce a scan the excretion may add several artefacts. The concentration of isotope within the liver changes during the scan producing an uneven picture; there is excretion into the gall bladder and bowel making delineation of the liver edge difficult and, in patients with severe hepato-cellular damage, uptake may be so poor that a satisfactory scan cannot be obtained.
The excreted material accumulates in the rectum and may lead to excessive gonadal irradiation.
Because of these limitations, colloidal materials, which are taken up and retained by Kupffer cells in the liver are more satisfactory. The particle size is usually between 50 and 500 m,L so that almost all of the injected dose is extracted by the Kupffer cells. The larger particle sizes are cleared almost completely in one passage through the liver allowing the disappearance rate in the peripheral blood to be used to calculate hepatic blood flow (Vetter, Falkner & Neumayer, 1954) . Three colloidal materials have been used in scanning. Aggregated albumin labelled with 131I gives good results and has been advocated as the agent of choice (McAfee, Ause & Wagner, 1965 The position of the costal margin, the lower edge of the liver when palpable and the outline of any palpable masses are marked on the scan. In a normal scan the activity is almost all confined to the liver, although a small amount may be present in the spleen. The maximum liver activity is over the right lobe and there are no areas of markedly decreased activity within the liver. Marked variations may occur in liver shape, as described by McAfee et al. (1965) (Fig. 1) (Bodon & Holzwesser, 1964 (Bonte et al., 1962; Nagler, Bender & Blau, 1963) . Any part of the liver which is devoid of Kupffer cells will be revealed on scanning as an area of diminished activity if it is large enough to be detected by the collimated scintillation probe. Two points follow from this: first that the nature of the abnormal area (abscess, neoplasm, cyst, haematoma or haemangioma) will not be apparent from the scan and second that small abnormal areas will not be detected. Although the choice of collimator, scan-speed and time-constant are important factors, it can be shown using models (Friedell, MacIntyre & Rejali, 1957; Wagner, McAfee & Mozley, 1961) that spherical defects 2-2-5 cm in diameter are the smallest lesions which can be detected in a thickness of 10 cm of surrounding isotope. If the thickness is reduced to 5 cm, defects down to 1-5 cm in diameter can be seen. How important are these figures clinically? In a post-mortem study of hepatic metastases by Ozarda & Pickren (1962) , it was found that in 41 % the maximum diameter of metastatic lesions was less than 2 cm. Not all these cases would have produced a normal scan as some lesions may overlap when seen in the AP projection and thus appear to act as one larger lesion. However, a significant proportion of metastatic lesions are likely to be undetectable by present-day scanning techniques. Conn & Elkington (1968) (Castell & Johnson, 1966) , a known index of collateral circulation. Although it is possible on the above criteria to make a fairly definite diagnosis of cirrhosis from the liver scan, both bilharzia (Mustafa et al., 1966) (Eddleston et al., 1969) . A problem in the interpretation of the liver scan in cirrhosis is the presence, in several cases, of large filling defects, not due to a hepatoma. We have seen two cases recently which illustrate this point:
O.S. was a West Indian man with biopsy changes of an active cirrhosis. One of his early liver scans is shown in Fig. 6 . A large central filling defect can be seen together with changes typical of cirrhosis; patchy appearance; atrophic right lobe; perihilar distribution of activity and intense splenic activity. The scan was repeated after 1 month and was unchanged. Arteriogram showed no evidence of hepatoma or metastasis and when the scan was repeated 6 months later, the filling defect had virtually disappeared (Fig. 7) . Four months later he died and no evidence of metastatic deposits or In the Budd-Chiari syndrome (Fig. 9 ) the liver scan is strikingly abnormal and can be diagnostic. Most areas of the liver show diminished activity, except for an area near the midline which may represent uptake by the caudate lobe as it has been demonstrated that the veins draining this lobe are not involved until late in the disease (Hales & Scatliff, 1966 
